Procholecystokinin processing in rat cerebral cortex during development.
Using a library of radioimmunoassays for essential sequences of procholecystokinin (proCCK), we have examined the post-translational processing in the rat cerebral cortex from fetal to adult state. The concentration of proCCK in the fetal cerebral cortex was 43 +/- 7 pmol/g tissue (wet weight; mean +/- S.E.M. (n = 20)). It remained constant until day 21 post partum, after which it decreased to undetectable levels. In contrast, the concentration of fully processed, bioactive CCK peptides (i.e. alpha-carboxyamidated CCK) rose from 2 +/- 1 pmol/g in the fetal cortex to 122 +/- 21 pmol/g in the adult. A particularly steep increase occurred from day 7 post partum (13 +/- 2 pmol/g) to day 21 (108 +/- 11 pmol/g). The concentration of glycine-extended intermediates rose gradually from 8 +/- 1 pmol/g in the fetal brain to 55 +/- 6 pmol/g in the adult. Gel chromatography of cortical extracts from day 7, 21 and 100 confirmed the variable processing at the C-terminal amidation site. The results show that the CCK gene is expressed as proCCK already in the fetal brain. However, the covalent modifications of proCCK follow different time courses so that only a small fraction reaches maturation until the first week post partum. We conclude that expression of transmitter-active CCK peptides in the brain is largely regulated at the post-translational rather than at the transcriptional level.